Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in female's worldwide. Its incidence is on the ascendancy in Africa including Ghana. In addition, Ghanaian women are more likely to be diagnosed with high-grade tumours that are triple negative breast tumours. The objectives of the study were to investigate the clinicopathologic features of breast cancer in Ghanaian women; identify and describe breast cancer survival pattern in Ghana and factors that explain the disparity in survival rates for breast cancer by the use of Cox proportional hazard. Two thousand three hundred and ninety seven (2397) women were sampled for the study from the Korle-Bu Teaching Hospital (KBTH), of which 1022 (42.64%) were diagnosed with breast cancer between the periods 1 st January 2002 to 31 st December 2008. The cases were followed up to January 2011. It was found that Mean age for the cases was 47.97 years. The largest number of cases being 59.69% was aged 40 -49 years. Invasive Ductal Carcinoma (IDC) was 72.90%, 71.28% had lump size of 2-5 cm. Axillary lymph node involvement was found in 90% of the women diagnosed with breast cancer. 5-year cumulative survival was 91.94% for stage 0&I and 15.09% for stage IV. Data relating to tumour grading were 92.07% for high grade 2 and 3. Triple negative breast cancer was identified in 66.38% (77 out of 116) of the cases with complete information on Estrogen Receptor, Progesterone Receptor and HER2 status. Cumulative 5-year survival was 47.91. Survival rate was better for early staged presentation; lymph node involvement of less than 25% and tumour size of less than 5 cm. The study reinforces the urgent need for improved screening techniques for early detection, and for an aggressive health education campaign to increase the awareness of women in Ghana about the potential risk of breast cancer and early detection by regular testing.
Introduction
Breast cancer is a malignant tumour in the glandular tissues of the breast. It is the most common type of lifethreatening cancer, and the second most common cause of cancer-related deaths of women in the Western world [1] . In Ghana, breast cancer is now the most common malignant disease in women and accounts for the majority of cancer related deaths [2] [3] . In 1996, 12.8% of all admissions for malignant neoplasms to the Korle Bu Teaching hospital were for breast cancer [4] . This alarming state of affairs is due to many myths and misconceptions about breast cancer. These include linking mastectomy to death, attributing spiritual and supernatural causes to the disease, denial and guilt [5] . Reported clinical cases from some sub Saharan African countries including Ghana indicate that breast cancer in indigenous black African women population is often aggressive with unfavourable prognostic features, including young age at presentation, advanced stage at diagnosis, large tumour size, high grade histologic subtypes and low rate of receptor positivity [6] - [10] .
There are concerns about increasing rate of breast cancer among young people in Ghana. In addition to the fact that the incidence of the disease appears to be on the increase, late presentation with poor outcomes of treatment is the hallmark of breast cancer in most developing countries including Ghana [5] . It is also disturbing that the average age at diagnosis for breast cancer in Ghana is 46.29 years with a range of 26 to 80 years as compared to an average age of over 65 years in Europe and America [11] - [13] . Breast cancer is also an important contributor of mortality among women in developing countries like Ghana. The results of survival analysis for cancer patients have been widely presented and reported for different human sub populations of the globe [14] [15] .
The American Cancer Society cancer facts and figures, report that 98% of women survive breast cancer if it is detected while it is 2 cm in diameter; 88% if it is detected while the tumour size is 2 to 5 cm and has spread to axillary lymph nodes; 76% survive breast cancer if it is detected even over 5 cm in diameter and has not spread to axillary lymph node [16] .
However, very few survival results at national level are available for the female population of Ghana. The statistical evidence about the survival of the breast cancer patients at the KBTH is scanty in the literature. Therefore, the study focused on identifying and describing breast cancer survival pattern in Ghana and also identifying and evaluating the factors that could explain the disparity in survival rates for breast cancer in Ghana.
Breast cancer mortality rate is much higher among sub-Saharan women as compared to women in western countries, even though the incidence is much higher in western women [17] [18] . Five-year relative survival rates, standardised to the International Cancer Survival Standard [19] , were calculated for patients aged 15 -99 years diagnosed during the year 1990-1994. Breast cancer survival rates varied from over 80% in North America, Sweden, Japan, Australia and Finland to less than 60% in Brazil and Slovakia and below 40% in Algeria. Most European countries including Scotland, England, Ireland and Wales, had rates in the 70% -79% range [20] . In Europe, Office for National Statistics in 2005 reported that, breast cancer survival had improved over time and inter-country survival differences were reducing. However, survival in the UK is far from the best and much lower than reported in the US. The most recent breast cancer survival rates in England were for women diagnosed in 2001 to 2006. For this group of women, five-year relative survival was 82% compared with only 52% thirty years earlier in the year 1971-1975, states [21] . The US department of health and human services (2009) (2010) , stated the five year survival rate was 91% and 78% among white women and African American women respectively, [22] .
Although breast cancer may not be a priority to international aid organizations due to the enormity of other health concerns, up to 70% of women who are diagnosed with breast cancer in Ghana happen to be in the advanced stages of the disease, resulting in a higher mortality rate compared to high-income countries [23] . In addition, a study has shown that Ghanaian women are more likely to be diagnosed with high-grade tumors that are triple negative breast tumor [24] . Explanations for the delayed presentation among Ghanaian women have been traced to the cost of, and access to, routine screening mammography, lack of awareness, and cultural attitudes [24] . Harsh social stigma, fear of mastectomy or death, and the appeal of traditional healers over doctors have also been cited as some of the cultural reasons for late presentation of cases in Ghana [25] . Furthermore, women with breast cancer in Ghana describe a feeling of hopelessness and helplessness, largely due to their belief in fatalism, which contributes to denial as a means of coping [25] .
Methodology

Study Location
The study was carried out at the Korle Bu Breast Clinic and the National Centre for Radiotherapy and Nuclear Medicine, both located in the Korle Bu Teaching Hospital (KBTH). KBTH is the leading national referral centre in Ghana receiving patients from across the country, but mostly from the southern part. The Radiotherapy Centre serves as the cancer centre for the hospital. The Breast clinic, run by a multidisciplinary team, receives referrals but is a walk-in clinic that admits women who desire to be screened for breast cancer without a formal referral.
Study Design
This was a retrospective cohort study of all Ghanaian women who reported at the Breast Clinic of the Korle Bu Teaching Hospital (KBTH) and its cancer centre between January 2002 and December 2008.
Data Source
A questionnaire was used to collect data from patients' medical files from the Records Section of the Cancer centre of the KBTH. See Appendix A (Table A2) for sample schedule used in the data collection. Six variables for prognostic factors were investigated stage at diagnosis, tumour grade, tumour size, axillary node status, age at diagnosis, Estrogen Receptor (ER), Progesterone Receptor (PR) and Human Epidermal growth factor Receptor 2 (HER2) status. The time (measured in months) to the death was used for the survival analysis.
Inclusion and Exclusion Criteria
All Ghanaian women who visited the National Centre for Radiotherapy and Nuclear Medicine and the walk-in clinic for breast screening were eligible. Cases were required to have histologically proven breast cancer.
Patients with incomplete information, other malignancies (e.g. sarcomas) and aged less than twenty (20) years were excluded.
Statistical Analysis
Descriptive statistics of frequencies and percentages was used to describe the categorical variables. Patients' lifetime was calculated by month (the time span from day of diagnosis to death or termination of follow-up visit. Data was analysed by SAS version 9.0 (Cary, NC 27513 USA). p-value < 0.05 was considered significant. The survival rate was calculated by Kaplan Meier method. All indexes of survival rate difference were analyzed by multiple factor Cox proportional hazard model.
Ethical Standards
This research has been assessed and approved by the School of Allied Health Sciences, University of Ghana Ethics and Protocol Review Committee with identification number: SAHS-ET./AA/1A/2013-2014.
Patients consent was not sought, but the study was granted a waiver for informed consents by the committee, due to the nature of the study and likelihood that many of the patients whose information we studied were now deceased or lost to follow-up.
Results
Demographic Characteristics
Two thousand three hundred and ninety seven (2397) women were sampled for the study, of which 1022 Breast feeding, late menarche, contraceptive usage, and time interval between age at menarche and age at menopause were seen as variables decreasing the risk of breast cancer development. Later age at menopause on the other hand increased the risk of breast cancer development. These variables were statistically significant. Parity, family history and age at first child although increased the risk of breast cancer development, they were found to be insignificant variables.
Tumour Characteristics
Lump size on presentation in 71.28% of the women was 2 -5 cm, 4.46% had <2 cm tumours and in 24.26% tumour size was >5 cm. Axillary lymph node involvement was found in 90% of the women diagnosed with breast cancer when first seen by a physician; 89.20% had axillary lymph nodes of more than 25% involvement. Tumour grade: The majority (80.72%) were grade 2, followed by grade 3 (11.35%) and grade 1 (7.93%).
Clinical Stage
There was information on hormone receptors for 309 women. Furthermore, there was information on 116 (37.54%) of the patients on HER2/neu protein receptors. Consistent with previous publication [26] [27], breast cancer subtypes were defined as luminal A (ER positive and PR positive, HER2 negative), luminal B (ER positive and PR positive, HER2 positive), basal-like (ER negative, PR negative, HER2 negative) and HER2 type (HER2 positive, ER negative, PR negative). Immunohistochemical analysis revealed that 22.41%, 24.14%, and 13.79% of tumors were positive for ER, PR, and HER2, respectively. Only 24.14% were luminal A or B, and 9.48% were HER2-positive/ER-negative subtype. Basal-like or triple negative breast cancer was identified in 66.38% of the cases with complete information on ER, PR and HER2 status ( Table 1) .
The Kaplan-Meier curve for overall survival by tumor subtype is shown in Figure 1 . Subjects with the triple negative subtype, ER/PR and HER2-neagive, had the worst overall survival of 50.80% as compared with the other subtypes. Subjects in Luminal B had the best survival of 84.42% ( Table 2) .
Survival Analysis
A survival analysis was conducted in relation to the following factors: tumour size, lymph node involvement, clinical stage, tumour grade, body mass index and age. Survival analysis showed 390 cancer-related deaths (38.16%) among the 1022 subjects in the study. The mean survival time was 4.59 years (55.13 months). The 5-year overall survival was 47.9%. The survival curve is shown in Figure 2 . Duration (months) In lymph node involvement of less than or equal to 25%, cumulative survival was 63.26% for 52 months (4.33 years). Lymph node involvement of more than 25% at diagnosis gave 5-year cumulative survival of 46.03%. The Log rank test indicates significant differences between the two groups. Cumulative survival for cases diagnosed with lump size 2 -5 cm, was 52.30% and for lump size >5 cm, the rate was 33.31%.
Cancer staging was done using the American Joint Committee on Cancer (AJCC) 2002 system. Among 148 cases diagnosed in stage 0 & I, cumulative survival was 91.94% and for the 339 cases diagnosed in stage II, 59.93%. The 428 stage III cases had a rate of 33.95% and for the 53 stage IV cases, 15.09%. Breast cancer mortality was correlated to the stage at diagnosis. Testing equality among the groups, p value of 0.000 for both tests indicated significance ( Table 3) .
The tumours studied were graded using the modified Bloom-Richardson system. Tumour grade 1 had 5-year cumulative survival rate of 49.32%, grade 2 was 48.83% and grade 3, 40.87%. A difference among tumour grades was not significant. Further analysis showed no significant difference between the age groupings as far as survival was concerned. The survival rate was 48.05% for women less than 50 years and 47.98% for age group 50 and above, supported by the test statistic with p-values above the 0.05 significance level. A 5-year survival for histological types indicated that, there was a significant difference in survival rates of 42.95% for patients diagnosed with IDC as compared to 65.03% for other breast cancer types. 
Proportional Hazard Model
The Cox proportional hazard model is estimated in this section and the effects of covariates on survival are presented in terms of hazard ratios. From Table 4 diagnosis and axillary node involvement. The estimated hazard ratio e β is the expected survival time for the groups. Thus, controlling for other covariates, the expected time for one diagnosed of an advanced stage breast cancer to die was 63% greater than for those in the early stage. The expected time to die for those with tumour size greater than 5 cm was 48% greater than those with tumour size less than or equal to 5 cm. For axillary node involvement, the risk of death was 154% higher for those with more than 25% node involvement than those with 25% or less involved. Age at diagnosis has no effect on survival or death of the patient. This is due to the hazard ratio being equal to 1. Thus the risk of dying is assumed to be the same for all ages at diagnosis. This result is supported at 5% level of significance. From the results women with higher tumour grading faces a 23% (p = 0.322) higher risk of dying than those with lower tumour grade.
Discussion
The mean age of breast cancer patients from the study was 47.97 years, consistent with another study from the subregion [28] . The age range was 20 -92, with the highest incidence occurring in age group 40 -49 years, consistent with previous studies from Ghana [9] . This indicates that, that Ghanaian women present breast cancer at a significantly younger age as compared to women in the developed world [29] [30] .
A survival analysis showed 390 cancer-related deaths (38.16%) among the 1022 subjects in the study. The overall survival for all subjects was 47.91% after 5 years which is consistent with a previous study [31] in India. In England women diagnosed with breast cancer in 2001 to 2006 had a five-year survival rate of 82% [21] . According to US Department of Health and Human Services (2009-2010), five year survival rate was 91% and 78% for white women and African American women respectively [22] . Tumour size was found to be a significant variable with a p value of 0.0001. The expected time to die for those with tumour size greater than 5 cm is 48% greater than those with tumour size less than or equal to 5cm. Thus the smaller the tumour size the better the prognosis. With lymph node involvement, there was a significant difference between the two groups at p = 0.0003. The hazard ratio was 2.54, meaning the risk of death was 154% higher for those with more than 25% node involvement as against those with 25% or less involvement.
Data relating to the clinical stages of breast cancer on first diagnosis showed that 52.35% of the women presented at the advanced stages (III and IV) whiles early stage presentation involved 47.65%. This is consistent with some studies done in Ghana [9] [32] [33] and Africa [34] [35] . Breast cancer mortality was found to be correlated to the stage at diagnosis. Testing equality among the groups, at a p value of 0.000 indicated significance. Considering the staging in terms of early and advanced, gave a hazard ratio of 1.63. Thus, controlling for other covariates, the expected time to death for breast cancer patients who were diagnosed with advanced stage cancer was 63% greater than those with early stage. Differences among tumour grading were not significant as the p value was 0.3667 from Log rank statistics. From the results, women with higher tumour grading faced a 22.50% higher risk of dying than those with lower tumour grade. However the results were not supported at 5% significant level.
Age at diagnosis has no effect on survival or death of the patient according to the study. This was due to the hazard ratio being equal to 1. Thus the risk of dying was assumed to be the same for all ages at diagnosis. 5-year survival for histology indicated that, there was a significant difference in survival rates of 42.95% for patients diagnosed with IDC as compared to 65.03% for other breast cancer types. The implication is that, a woman diagnosed of a cancer type other than IDC, has a better chance of surviving five years or more.
Triple negative breast cancer was identified in 66.38% of the cases with complete information on ER, PR and HER2 status, which is consistent with earlier studies done. Breast cancer in African women tend to be the ag- gressive triple negative subtype, [24] [36] similar to those observed in African-American women in the US, and is non-responsive to commonly used therapeutic drugs.
Conclusions
Women with bigger tumour size faced a higher risk of dying than the risk faced by those with smaller tumour size. The study's results indicate that early stage breast cancer patients suffer a lower risk of death than the risk suffered by advanced stage breast cancers. As a component of cancer staging, axillary node proved to be a significant predictor of survival with more than 25% involvement having less chance of survival. Age failed to explain the survival differences of the women. Contrary to the view that tumour grade has a positive influence on survival, the results from this study showed that tumour grade was an insignificant variable. There was a significant difference in survival rates for patients diagnosed with IDC (who faced a lower risk of survival) compared to patients with other breast cancer types. Again 47.91% of the women will survive after 5 years of being diagnosed with the disease. The study reinforces the urgent need for improved screening techniques for early detection, and for an aggressive health education campaign to increase the awareness of women in Ghana about the potential risk of breast cancer and early detection by regular testing.
